Effect of heparin on cortical adenylate cyclase activity and on urinary excretion of 3',5'-adenosine monophosphate in rat.
The effect of heparin on the renal adenylate cyclase (AC)/cyclic adenosine monophosphate (cAMP) system was studied in vitro in renal cortical membrane preparations and in vivo on hormone-stimulated nephrogenous cAMP excretion. The heparin dose dependently inhibited basal and hormone-stimulated rat renal cortical AC activity. The heparin concentration causing 50% inhibition was 45 micrograms/ml for the basal activity and 33 and 85 micrograms/ml for the parathyroid hormone (PTH) and glucagon-stimulated activities, respectively. PTH- and glucagon-stimulated AC activity was inhibited by the non-antithrombotic heparinoid, N-acetylated N-disulfated heparin, but not by a structural analogue of heparin, dextran sulfate. Forskolin- and Mn2(+)-stimulated AC activity was also inhibited by heparin, while NaF stimulated activity was resistant to it. Increasing Mg2+ concentration did not affect the inhibition of basal and PTH-stimulated AC activity by heparin. The urinary excretion of nephrogenous cAMP was determined in parathyroidectomized rats treated with glucagon (group 1), glucagon and heparin (group 2), heparin alone (group 3) and control (group 4). Glucagon induced a significant increase in nephrogenous cAMP excretion. The urinary excretion of nephrogenous cAMP, however, was significantly lower in group 2 (receiving glucagon and heparin) than in group 1 (receiving glucagon alone). There were no significant changes in nephrogenous cAMP in groups 3 and 4. These results suggest that heparin is a potent inhibitor of renal AC in vivo and in vitro. Taken together, our data point out the catalytic unit of the AC system as the site of heparin interaction.